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Abstract

Background: Hepatocellular carcinoma (HCC) is the most
common type of liver cancer and causes many cancer-relat-
ed deaths worldwide; in China, it is the second most preva-
lent cause of cancer deaths. Most patients are diagnosed
clinically with advanced stage disease. Summary: For more
than a decade, sorafenib, a small-molecular-weight tyrosine
kinase inhibitor (SMW-TKI) was the only molecular targeted
drug available with a survival benefit for the treatment of
advanced HCC. With the development of novel TKIs and im-
mune checkpoint inhibitors for advanced HCC, the manage-
ment of patients has been greatly improved. However,
though angiogenic-based targeted therapy remains the
backbone for the systemic treatment of HCC, to date, no Chi-
nese guidelines for novel molecular targeted therapies to
treat advanced HCC have been established. Our interdisci-
plinary panel on the treatment of advanced HCC comprising

Chinese Expert Statements on Molecular
Targeted Therapy for HCC

hepatologists, hepatobiliary surgeons, oncologists, radiolo-
gists, pathologists, orthopedic surgeons, traditional Chinese
medicine physicians, and interventional radiologists has re-
viewed the literature in order to develop updated treatment
regimens. Key Messages: Panel consensus statements for
the appropriate use of new molecular -targeted drugs in-
cluding doses, combination therapies, adverse reaction
management as well as efficacy evaluation, and predictions
for treatment of advanced HCC with evidence levels based
on published data are presented, thereby providing an over-
view of molecular targeted therapies for healthcare profes-

sionals. ©2022 The Author(s).

Published by S. Karger AG, Basel

Introduction

Globally, hepatocellular carcinoma (HCC) is one of
the main causes of cancer-related mortality. In 2015,
morbidity and mortality in China were 370,000 and
326,000 people, respectively [1]. HCC s clinically charac-
terized by an unperceived onset, rapid progression, early

Liver Cancer 2022;11:192-208 193
DOI: 10.1159/000521596



‘ewiou.ed |j@3-snowenbs [eabeydoss ‘)HS3 ‘bnip mau [euonebisaaul ‘gn| ‘ewouldied bunj |[92-|[ews-uou “)TISN yblram-1ejndsjow-mo| ‘MIA] ‘ewodiesolqly palelsjadde Ajpidel-g ‘Jyyd

(qewnzideAaq Jo Jejiwisolq)

- - Apoqiue [euojpouoy 493A pue 'v-493A ‘T-H4DIA

- - LZoz uer DDH 151 Apoqnue 06| 1-ad S0€Igl + qewliuls

£10T d3s DDH gLoz unr DT1OSN put 1-ad gqewn|oAIN

- - 020Z 1eN DDH puz Apoqnue 56| 1-ad qewnzijpiwe)

8L0C AON DDH 0cocz unf BBLE| puz Apoqnue [euojpouopy 1-ad qewnzijoiqusd
Apoquiue [euojd>ouoy L7-ad

qewnz|jozale

0z0z Key DDH 020Z 3P0 DDH 1L Apoguue [euojpouoy 493A pue 'v-493A ‘T-H4DIA + qewnzidensg

- - 6lLocunr ewodJes pue 37OSN pie pug IMN-MINT 1}- pue ‘445ad ‘Y494 "449IA qlunojuy
siown} |eulsajulolseb 4vy-9

- - 0z0Z Bny  abeis-aie| soj uonedyjdde gNJ L IWN-MINT PUB ‘E-44DIAW ‘T-44DIAW ‘L-jey qiusjeuoqd

ewouldied
>11sA> prouspe 104 (YQ4d)

lzozged  uoneubissg bniqg ueydio 020z 22@ JDH puz IML-MINT 44937 quunedy

610T Keyy JDH - puz Apoqnue jeuopouo|y Z-4493A gewnipnuwey
z-q1Lpue’elTd

610C uer ODH - puc DL-MNT L34 "L IXY 'LIN-D ‘€-L-44DIA qluuezoqed
vy pue

£10 4dy DDH £10T 224 DDH puz IML-MINT "L ‘Z-1-4494 ‘Z-31L ‘€~ L-44D3A qluajeiobay
1 pue 13y

810z Bny JDH 810z das JDH s1 DL-MWT  0-4490d 7—1-4494 ‘€-1-44D3A qluneausT
g-449ad

£00T AON DDH 800C unf DDH L IML-MINT PUe ‘€ ‘Z-44D3IA “€-1714 "LIN-2 ‘dvdd qlusjelos

91ep |erosdde Ajjeqo|b eulyd ul
|eqo|b juswieas paroidde siep jeaosdde  eulyd uljuswieas) pasoidde
uonensibay juswieas) KBojodewieyd s196.4e] JejndsjoN bnig

DDH JO 1uawieail 3y Joj sbnup paiabiel a|ndsjol *L d|qeL

Sun et al.

Liver Cancer 2022;11:192-208
DOI: 10.1159/000521596

194



Table 2. Levels of evidence for therapeutic studies

Level of  Investigating the results of treatment (therapeutic studies)

evidence

1 High-quality randomized trial with a statistically significant difference or no statistically significant difference but narrow
confidence intervals; systematic review of level 1 RCTs (the study results were homogenous)

2 Lesser quality RCT (e.g., <80% follow-up, no blinding, or improper randomization), prospective comparative study,
systematic review of level 2 or level 1 studies with inconsistent results

3 Case control study, retrospective comparative study, and systematic review of level 3 studies

4 Case series

5 Recommendations

recurrence, and late-stage diagnosis and is difficult to
treat, resulting in a poor prognosis.

In recent years, significant advances have been made
in the development of molecular targeted drugs for HCC
therapy [2]. In 2007, the FDA in the USA approved tyro-
sine kinase inhibitors (TKIs) sorafenib for the therapy of
advanced HCC. Subsequently, worldwide approval was
given for the use of several other oral multi-targeted TKIs
to treat HCC. In China, the development of molecular
targeted therapies for advanced HCC began in 2006. Data
from the Asia-Pacific ORIENTAL trial that compared
sorafenib versus placebo were given in 2008 at the Amer-
ican Society of Clinical Oncology, which finally lead to its
approval in the same year. Thereafter, more than 160,000
patients have been treated in China with sorafenib being
the gold standard for those diagnosed with advanced
stage disease.

The new multi-targeted TKIs, regorafenib, lenvatinib,
and donafenib, which became available in China after
2017, have expanded the options for the treatment of ad-
vanced HCC and provided effective therapy for recur-
rent/progressive disease. Additionally, apatinib is a novel
molecular targeted drug for HCC treatment and has been
provided by Chinese companies in recent years [3]. An-
lotinib has been proven to be effective also for HCC,
though it is still under investigation in phase 2 clinical
trials. Also, ramucirumab and cabozantinib are, in China,
still under investigation after they were approved by the
FDA for HCC treatments 2 years before, but they can
serve as indicators for HCC treatments in China within
the next years. Other molecular targeted therapies in-
clude programmed cell death protein (PD-1) inhibitors
as mono- or combination therapies (Table 1). In the era
of immunotherapy, molecular targeted therapy and im-
munotherapy are both novel therapies for HCC and mo-

Chinese Expert Statements on Molecular
Targeted Therapy for HCC

lecular targeted therapy combined with immunotherapy
as systemic treatment has become a new approach for ad-
vanced HCC. However, the CKECKMATE-459 [4] and
KEYNOTE240 [5] studies revealed that molecular target-
ed therapy is still the major cornerstone treatment for ad-
vanced HCC. We took targeted therapy as the entry point
to guide the application selection of targeted therapy
drugs in different scenarios, while a consensus on the ap-
plication of immunotherapy will be introduced in the fu-
ture.

How to select the currently available molecular tar-
geted drugs under various disease status and how to
combine them with other drugs is one of the remain-
ing critical issues in treating advanced HCC. The in-
terdisciplinary expert panel consensus statements are
based on the clinical symptoms of HCC in China,
clinical trial outcomes, experience with current mo-
lecular targeted therapies regarding adverse events
(AEs), drug dose selection, efficacy evaluation, effi-
cacy predictions, and multidisciplinary collaboration
treatment experiences. The aim of our expert panel
statements was to guide physicians, patient’s advo-
cates, healthcare providers, and medical institutions
in the appropriate application of molecular targeted
therapies for advanced HCC.

Methods

The levels of clinical evidence and the strength of statements
given by the expert panel are applied strictly to Chinese practice.
Consensus was oriented based on the European Society for Medi-
cal Oncology guiding principles for HCC published in 2018 [6]
and the Guidelines for the Diagnosis and Treatment of Hepatocel-
lular Carcinoma of the Chinese Society of Clinical Oncology pub-
lished in 2020. Five levels of evidence were graded according to the
therapeutic studies and four degrees of statement implemented
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Table 3. Definition of recommendation

Recommendation grade Description

1 Good evidence (level 1 studies with consistent findings) for or against recommending intervention; treatment

measures with good accessibility in China

2 Fair evidence (level 2 or 3 studies with consistent findings) for or against recommending intervention but with
limited clinical benefit or poor accessibility in China

3 Conflicting or poor-quality evidence (level 4 or 5 studies) not allowing a recommendation for or against
intervention with poor accessibility in China

4 (no recommendation)

There was insufficient evidence to make a recommendation

and classified (Tables 2, 3). Molecular targeted therapy is defined
as a drug which interferes with specific targeted molecules and is
differentiated from hormonal or chemotherapies.

Therapies for Advanced HCC

Single Molecular Targeted Monotherapies

First-Line TKI Medications

The SHARP research [7] and the Asia-Pacific study [8]
proved sorafenib to have good efficacy and well tolerated
as first-line therapy for patients with advanced stage HCC
disease. The SHARP study enrolled 602 patients. The me-
dian overall survival (OS) time for sorafenib was 10.7
months compared to 7.9 months for the placebo (HR =
0.69). The median time to progression (TTP) was 2.8
months for the placebo and 5.5 months for sorafenib. The
ORIENTAL study enrolled 271 patients randomized at a
2:1 ratio to be given sorafenib or a placebo. The median
OS time was 6.5 and 4.2 months (HR = 0.68), and the me-
dian TTP 2.8 and 1.4 months, respectively. Despite differ-
ences between ethnicities of the enrolled populations in
the two studies, sorafenib produced basically the same OS
time benefit.

The REFLECT study enrolled 954 medically untreated
patients with advanced HCC who were randomly allo-
cated to either lenvatinib or sorafenib therapy. The me-
dian OS times in the two groups were 13.6 and 12.3
months, respectively, with the data showing that lenva-
tinib was not inferior to sorafenib (HR = 0.92, 95% CI:
0.79-1.06), a finding consistent with the primary end-
point. Progression-free survival (PES) in the two groups
was 7.4 and 3.7 months, respectively (p < 0.000, HR =
0.66, 95% CI: 0.57-0.77). Analyzing separately the sub-
groups for lenvatinib and sorafenib for mainland China,
Taiwan, and Hong Kong, 144 patients were involved. The
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OS times were 15.0 and 10.2 months, and the PES times
were 9.2 and 3.6 months, respectively. In this study, the
rates of treatment-emergent AEs >3 were similar in both
groups (episodes per patient-year 3.2 in the lenvatinib
group vs. 3.3 in the sorafenib group). The most common
treatment-related AEs (TRAEs) were slightly different.
Hypertension and decreased appetite occurred more fre-
quently in those patients treated with lenvatinib, yet pal-
mar-plantar erythrodysesthesia was more common in the
sorafenib group [9].

The ZGDH3 study [10] involved 668 randomized pa-
tients who received donafenib or sorafenib. The main
endpoint was OS, and the median OS in the two groups
was 12.1 and 10.3 months, respectively (p = 0.036). Sec-
ondary endpoints were PFS and response rates, which
were 3.7 and 3.6 months (p = 0.282), and response rates
4.6% and 2.7% (p = 0.245), respectively. The rate of TRAEs
of grade >3 was 57.4% and 67.5% (p = 0.008), respective-
ly. Compared with sorafenib, donafenib produced pro-
longed survival and caused fewer TRAEs.

Another first-line phase 2 study of advanced HCC en-
rolled 121 patients to receive apatinib 750 mg qd or 850
mg qd [11]. The median TTP was 3.32 and 4.21 months,
and the median OS 9.82 and 9.71 months, respectively.
No difference was detected between doses (p > 0.05), and
apatinib at 750 mg po qd was recommended for phase 3
studies.

Future Perspective

A phase 2 study using anlotinib for advanced HCC in-
cluded 50 patients, with 2 cohorts receiving first- and sec-
ond-line treatments. For the first-line treatment, the 12-
week PES rate was 80.8%, with a median TTP of 5.9
months and an OS time of 12.8 months [12].

Consensus-based statement 1: For first-line treatment
of locally advanced Barcelona Clinic Liver Cancer (BCLC)

Sun et al.



stages B or C not suitable for local treatment, the options
are sorafenib (grade 1 recommendation; evidence level 1)
lenvatinib (grade 1 recommendation, evidence level 1) and
donafeniib (grade 1 recommendation, evidence level 1);
apatinib (grade 3 recommendation, evidence level 2).

Ongoing molecular targeted therapy options: Anlo-
tinib (grade 3 recommendation, evidence level 3).

Second-Line TKI Medication

Regorafenib, apatinib, cabozantinib, and ramucirum-
ab were investigated as second-line treatments in phase 3
trials. The RESORCE study included 573 HCC patients
with Child-Pugh score A, who failed to respond to but
could tolerate sorafenib (=400 mg daily for at least 20 of
the 28 days before discontinuation). Patients were ran-
domized (2:1 ratio) to be given either regorafenib or best
supportive care [13]. The median OS times for rego-
rafenib and best supportive care were 10.6 and 7.8 months
(HR = 0.63), median PFS times 3.1 and 1.5 months, and
response rates 10.6% and 4.1%, respectively.

The AHELP phase 3 study using apatinib as the sec-
ond-line treatment [14] was conducted in 31 centers in
China. A total of 393 patients who received at least one
line of systemic therapy (including sorafenib- and oxali-
platin-based chemotherapy), were enrolled from April
2014 to May 2017 and randomized at a ratio of 2:1 to re-
ceive apatinib at 750 mg or a placebo. The median OS
times in the two groups were 8.7 and 6.8 months (p =
0.048), median PFS 4.5 and 1.9 months (p < 0.000), and
response rates 10.7% and 1.5%, respectively. The most
frequently occurring grades 3 to 4 TRAEs for apatinib
were hypertension (27.6%), hand-foot-skin reactions
(17.9%), thrombocytopenia (13.2%), and neutropenia
(10.5%). Apatinib significantly improved OS and PFS but
elicited a greater number of AEs.

The CELESTIAL study enrolled 707 patients with up
to two previous systemic and sorafenib HCC treatments,
and after randomization (ratio 2:1), they received either
cabozantinib or a placebo. The median OS times were
10.2 and 8 months, and median PFS 5.2 and 1.9 months,
respectively [15]. The REACH-2 study enrolled 292 pa-
tients, with an alpha fetal protein (AFP) level 2400 pg/L,
who failed to respond to sorafenib and were randomized
(ratio 2:1) to be given either ramucirumab or a placebo
[16]. The median OS times for ramucirumab or placebo
were 8.5 and 7.3 months, and median PFS 2.8 and 1.6
months, respectively. The benefits of ramucirumab in the
REACH-2 study were more evident in patients with AFP
concentrations 2400 ug/L, pointing to AFP as being po-
tentially predictive. Anlotinib as second-line treatment in

Chinese Expert Statements on Molecular
Targeted Therapy for HCC

a phase 2 study lead to a 12-week PFS rate of 72.5% and a
median TTP of 4.6 months, while the median OS time was
18 months [12].

Consensus-based statement 2: After failed first-line
sorafenib treatment of locally advanced BCLC stage B and
advanced BCLC stage C not suitable for local treatment,
options are regorafenib (grade 1 recommendation, evi-
dence level 1); apatinib (grade 2 recommendation, evi-
dence level 1); There has been no established second-line
treatment for lenvatinib. Effective post treatments after
lenvatinib should be established from clinical practice; on-
going molecular targeted therapy options cabozantinib
(grade 2 recommendation, evidence level 1), ramucirumab
(grade 2 recommendation, evidence level 1); and anlotinib
(grade 3 recommendation, evidence level 3).

Systemic Combination Therapies

Systemic Combination Therapies including

Molecular Targeted and Immune Checkpoint

Inhibitor Medications

In recent years, immune checkpoint inhibitors (ICIs)
such as PD-1 inhibitors have shown remarkable efficacy
in the treatment of lung cancer and others such as malig-
nant melanoma and lymphoma. Starting in 2017, clinical
studies using ICIs to treat advanced HCC were conducted
and lead to a breakthrough in second-line therapies. At-
ezolizumab combined with bevacizumab versus sorafenib
investigated in the phase 3 IMbravel50 study showed a
significant prolongation of OS and PFS. The median OS
times were 19.2 months with atezolizumab-bevacizumab
versus 13.4 months with sorafenib, while median PFS
times were 6.8 months and 4.3 months, respectively.
Grade 3 or 4 treatment-related AEs occurred in 43% of
patients treated with atezolizumab-bevacizumab and in
46% of patients treated with sorafenib [17] Based on the
outcome of IMbravel50, atezolizumab combined with
bevacizumab has become a new option for the first-line
treatment of Child-Pugh grade A advanced HCC.

Orient-32 were randomized, open-label, multicenter
phase 2 and 3 clinical trials that investigated the safety and
efficacy of sintilimab combined with bevacizumab bio-
similar drugs as first-line treatments for Chinese patients
with advanced HCC compared to sorafenib alone. The
latter study randomized patients in a 2:1 ratio with 380
patients given sintilimab combined with the bevacizum-
ab biosimilar and 191 patients given sorafenib. The me-
dian follow-up time was 10.0 months. Compared with
sorafenib, the median OS was significantly prolonged in
the sintilimab combined with the bevacizumab biosimilar
group (not estimable vs. 10.4 months, HR 0.57, 95% CI:
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0.43-0.75, p < 0.001), and PES (4.6 vs. 2.8 months, HR
0.56, 95% CI: 0.46-0.70, p < 0.001) was significantly im-
proved. The incidence rate of TRAEs grade 3/4 was 33.7%
for the combination treatment group and 35.7% for the
sorafenib group, respectively. Taken together, compared
with sorafenib, first-line treatment of sintilimab com-
bined with a bevacizumab biosimilar provided significant
clinical benefits for Chinese patients [18].

In addition, a number of phase 1/1b studies on other
molecular targeted drug combinations with ICIs have
been conducted. Keynote 524 explored pembrolizumab
combined with lenvatinib as first-line treatment of 100
patients. Preliminary results presented at the American
Society of Clinical Oncology (2020) reported an objective
response rate (ORR) of 36% (95% CI: 26.6-46.2), median
OS 22.0 months (95% CI: 20.4 to NE), and median PFS
8.6 months (95% CI: 7.1-9.7) [19]. The incidence of grade
>3 TRAEs was 67% with grades >4 only 4%. The most
common grade 3 TRAE was hypertension (17%).

A phase 2 study (RESCUE) of camrelizumab com-
bined with apatinib for advanced HCC was conducted at
25 centers in China, and results were reported at the
ESMO 2020 conference, about patients with advanced
HCC who had not been given or therapy had failed with
sorafenib or donafenib. Enrolled patients received intra-
venous camrelizumab 200 mg and apatinib 250 mg qd
every 2 weeks. The study included 70 first-line and 120
second-line treatment patients, and 168 of 190 patients
(88%) had hepatitis B virus (HBV) infections. According
to Response Evaluation Criteria for Solid Tumors (RE-
CIST) ver. 1.1, the ORRs evaluated by an independent
review board were 34% and 23%; according to modified
RECIST (mRECIST) independent assessments, ORRs
were 46% and 25%, respectively. The OS rates of 12
months were 75% and 68%, respectively. The updated re-
sults were reported at the ASCO 2021 conference; the me-
dian OS times were 20.1 months in first-line and 21.8
months in second-line treatments [20]. Overall, 147
(77%) patients had TRAE grade >3, most commonly hy-
pertension (34%) and elevated y-GT (12%). Taken to-
gether, combination treatment attempts achieved high
response rates in both first-line and second-line treat-
ments for HCC, and the combination of camrelizumab
and apatinib may be a promising strategy for the therapy
of patients with advanced HCC; further trials should con-
firm the preliminary data.

In addition, studies on pembrolizumab combined
with regorafenib and nivolumab combined with lenva-
tinib have reported ORRs of 26-54.2%, but reliable sur-
vival data have not been published yet [21-23]. Updated
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results were reported in the 2021 ASCO annual meeting,
which presented a phase 1b study of regorafenib 120 mg/
day plus pembrolizumab for first-line treatment of ad-
vanced HCC with a median OS time of 26.5 months, a
median PES time of 7.5 months, and a median TTP of 8.1
months [24]. Currently, a number of phase 3 studies that
are comparing pembrolizumab combined with lenvatinib
versus lenvatinib, camrelizumab combined with apatinib
versus sorafenib are ongoing.

As prerequisites for the application of combination
therapies of molecular targeted drugs and ICIs, patients
should be strictly screened for liver function and bleeding
risks and concomitant medical disorders. For patients
with confirmed HBV or hepatitis C virus (HCV) infec-
tions, antiviral therapy should be used to control HBV
DNA and HCV RNA titers before checkpoint inhibitor
therapy, and active viral hepatitis should be closely mon-
itored during subsequent immunotherapy. Defining the
patients risk for TRAEs is critical since combination ther-
apies are more toxic than single-agent therapies and dose
adaption may be clinically appropriate. For example, in
the study of camrelizumab combined with apatinib, the
recommended dose of apatinib was only 250 mg.

Consensus-based statement 3: For first-line treatment
of locally advanced BCLC stage B and advanced BCLC
stage C patients with Child-Pugh grade A not suitable for
local treatment options, the preferred treatment is anti-
angiogenesis drugs as the main medication combined with
immunocheckpoint inhibitors including bevacizumab
combined with atezolizumab, or sintilimab combined with
the bevacizumab biosimilar (grade 1 recommendation, ev-
idence level 1).

Systemic Therapies including Molecular Targets

Combined with Other Drugs

A randomized phase 3 clinical study (SEARCH) has
shown that sorafenib combined with erlotinib did not
improve OS compared to sorafenib/placebo for patients
with advanced HCC [25]. The CALGB 80802, another
phase 2 study, compared sorafenib combined with
doxorubicin versus doxorubicin alone [26]. Median OS
times for the combination and monotherapy were 8.9
and 10.5 months, respectively but without a statistically
significant difference. A phase 2 study on sorafenib
combined with other chemotherapeutics such as gem-
citabine [27] and 5-fluorouracil [28] found ORRs of
3-4%, median OS times of 11.6-13.7 months and TTPs
of 3.6-8.0 months. When sorafenib was administered
with gemcitabine and oxaliplatin, the median OS was
15.7 and for TTP 10.3 months, respectively [29]. These
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promising results however should be confirmed by
larger clinical studies.

Consensus-based statement 4: There is currently no
evidence that the combination of different molecular tar-
geted drugs or a combination of molecular targeted drugs
and chemotherapy can significantly improve survival in
advanced HCC (not recommended, evidence level 1).

Molecular Targeted Therapy as Adjuvant Treatment

for HCC

Since sorafenib has become the gold standard first-
line therapy for patients with advanced HCC, it is rea-
sonable to investigate molecular targeted agents post-
operatively in the adjuvant setting [30]. The STORM
study, which was a randomized phase 3 study, enrolled
1,114 patients after radical resection. Patients were ran-
domly given either sorafenib (n = 556) or a placebo (n
= 558). There were no statistically significant differenc-
es in median OS or PFS times between the two groups,
and therefore, no improved survival or reduced recur-
rence rates resulted, probably because of the inclusion
of many patients at a low risk of HCC recurrence. In a
study from Taiwan that focused on patients at a high
risk of recurrence (poor differentiation, microvascular
invasion, and satellite nodules), patients were random-
ized postoperatively to receive either sorafenib 400 mg
qd for 4 months or necessary antiviral therapy and
supportive care. Here, the rate of recurrence was sig-
nificantly less in the sorafenib group than in the con-
trols (29.4% vs. 70.7%, p = 0.032). Multivariate analysis
suggested that sorafenib was an independent risk factor
for postoperative recurrence [31]. A retrospective study
of 728 patients conducted by the team of Professor
Cheng Shuqun at Eastern Hepatobiliary Hospital re-
vealed that adjuvant sorafenib following radical resec-
tion improved OS and PES times for high-risk patients
with microvascular invasion [32]. Other studies per-
formed in China also indicated that adjuvant sorafenib
improved OS times in patients with intermediate/ad-
vanced BCLC stages B or C, the drug being well toler-
ated by patients. These studies however may be criti-
cized due to the small sample sizes, the retrospective
setting, and the low level of evidence [33-35]. A recent
multicenter prospective cohort study also revealed that
combined use of lenvatinib and transarterial chemoem-
bolization (TACE) can prolong the disease-free surviv-
al of HCC patients with high recurrence risk after resec-
tion [36]. However, biases resulting from the nonran-
domized design and small sample size decreased the
reliability of this evidence. Therefore, well-designed,
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large-sample, prospective, randomized multicenter
clinical studies are still needed for validation.

Consensus-based statement 5: For patients with low-
risk of recurrence BCLC stage 0, stage A, adjuvant molecu-
lar targeted therapies are not recommended after radical
resection (not recommended, evidence level 1).

Consensus-based statement 6: For patients with a high
risk of recurrence of BCLC stage B or C, or with high-risk
factors such as microvascular invasion, poor differentia-
tion, satellite nodules, sorafenib or lenvatinib might play
some role after radical resection (grade 3 recommendation,
evidence level 3).

Molecular Targeted Therapies after Liver

Transplantation

Clinical studies have shown that molecular targeted
drugs such as sorafenib for systemic treatment or com-
bined with TACE, radiofrequency ablation (RFA), and
other local measures can be considered for patients with
unresectable HCC relapsing after liver transplantation
[37-41]. In the case of first-line sorafenib therapy failure,
switching to second-line regorafenib can prolong the sur-
vival time [42]. Lenvatinib also seems be effective in pa-
tients relapsing after liver transplantation, but confirma-
tive investigations are needed.

After liver transplantation, commonly used immune
suppressants are calcineurin inhibitors such as cyclospo-
rine and tacrolimus. It is noteworthy that these drugs are
independent risk factors for the recurrence of HCC after
a liver transplant [43, 44]. The recurrence rate of HCC in
liver transplant patients on mammalian target of rapamy-
cin inhibitors is significantly lower than the rate in pa-
tients on calcineurin inhibitors. The recurrence rate of
HCC is even lower in liver transplant recipients treated
with sirolimus. Sirolimus-based immunosuppressive reg-
imens combined with sorafenib are therefore recom-
mended for patients with recurrent HCC who have re-
ceived a liver transplant [45, 46]. ICIs are not recom-
mended because of their immune stimulating effects,
their negative effects on immune suppression, and their
graft rejection potential.

Consensus-based statement 7: For patients with unre-
sectable HCC who relapsed after liver transplantation, the
optionsare to usemolecular targeted drugs such as sorafenib
and regorafenib combined with TACE, RFA and other ad-
vanced techniques; a sirolimus-based regimen is recom-
mended as a preferred immunosuppressive treatment
(grade 1 recommendation, evidence level 2).

Postoperative adjuvant systemic therapies included
sorafenib, as well as doxorubicin, gemcitabine, cisplatin,
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and other chemotherapeutics, for tumors with high-risk
factors for recurrence, such as a tumor stage exceeding
the Milan indication criteria, poorly differentiated his-
tology, blood vessel invasion, and lymph node metasta-
ses. Nonrandomized studies of adjuvant therapies for
high-risk patients after liver transplantation showed that
sorafenib was more effective than oral gemcitabine.
Therefore, sorafenib should be considered as an adjuvant
treatment in patients with high-risk factors who are un-
dergoing liver transplantation [47-49]. Metuximab (li-
cartin) may also be considered as an adjuvant therapy,
but confirmative data of prospective studies are still lack-
ing.

Consensus-based statement 8: For patients undergoing
liver transplantation who have any of the following risk
factors: exceeded the Milan indication criteria; poorly dif-
ferentiated histology, blood vessel invasion; and lymph
node metastases, adjuvant molecular targeted therapy
might be an option to decrease the risk of recurrence (grade
3 recommendation, evidence level 4).

Local Ablation Combined with Molecular Targeted

Therapies

RFA is an appropriate treatment to inhibit early-stage
HCC, with the advantage of the therapy being less trau-
matic and deteriorative to liver functions, but being de-
finitively curative and producing reproducible outcomes.
Patients with China liver cancer stage Ia HCC and some
patients with stage Ib (i.e., single tumor diameter <5.0 cm
or 2-3 tumors with a maximum diameter of <3.0 cm), as
well as patients with no vascular invasion, no bile duct,
adjacent organ invasion, distant metastasis, and a liver
function Child-Pugh grade A or B are candidates for RFA
[50]. The aim of an upcoming clinical trial, which will add
molecular targeted therapies to RFA, is the prevention of
disease recurrence. However, based on current evidence,
the use of molecular targeted drugs for adjuvant treat-
ment after RFA cannot be recommended. In the STORM
study 1,114 patients from 202 centers were randomized
in a ratio of 1:1 to postoperative adjuvant sorafenib or a
placebo following surgical resection (n = 900) and RFA (n
= 214). No difference was found in the median PFS be-
tween the two groups (33.3 and 33.7 months, respective-
ly) [30]. The role of newer molecular targeted agents such
as lenvatinib and regorafenib has to date not yet been de-
fined clinically. Palliative ablation therapy for advanced
HCCis currently under investigation. Nevertheless, com-
bining TACE ablation and sorafenib has shown longer
survival for patients with BCLC stage C [51].
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Consensus-based statement 9: For patients with early-
stage HCC; adjuvant molecular targeted therapies after lo-
cal ablation is not recommended (not recommended, evi-
dence level 2).

External Beam Radiation Combined with Molecular

Targeted Therapy

Clinical trials on radiotherapy combined with molecu-
lar targeted therapy mainly included patients with inter-
mediate and advanced stage disease. A phase 2 study en-
rolled 40 patients with locally advanced HCC that was
unresectable and unsuitable for TACE. Patients received
conventional radiotherapy and sorafenib during and af-
ter radiation until disease progression [52]. The ORR of
the entire group of patients was 55% at 1 month after ra-
diotherapy and 2-year OS rates were 32% and 39%, re-
spectively. The incidence of 22 grade hepatotoxicity was
35%, including 3 deaths, indicating a potential risk of the
concomitant treatment strategies. A retrospective analy-
sis found that the incidence of grade 3 TRAEs was high
[53]. The RTOG1112 phase 3 trial which compared
sorafenib versus sorafenib to treat patients with stereotac-
tic body radiotherapy (SBRT), who had HCC that was lo-
cally advanced, is ongoing and the outcome is eagerly
awaited.

A South Korean phase 2 study investigated sequential
setting enrolled 47 patients with BCLC stage C [54]. Pa-
tients received conventionally fractionated radiotherapy
for intrahepatic lesions. Continuous 5-FU and tetrahy-
drofolate hepatic artery pump chemotherapy were given
for 5 daysbeforeand after radiotherapy, and oral sorafenib
was started 4 weeks after radiotherapy. The median OS
time of the entire group was 24.6 months (95% CI: 10.9-
38.4), and the AEs were manageable. A Japanese retro-
spective analysis also reported that intrahepatic radio-
therapy combined with hepatic artery pump chemother-
apy followed by sequential sorafenib improved survival
[55].

Consensus-based statement 10: For patients with inop-
erable BCLC stages B or C without extrahepatic metasta-
ses, concurrent radiotherapy and sorafenib should be used
cautiously due to toxicity. Sequential sorafenib following
radiation can be considered, but confirmative large clinical
studies are still missing (grade 3 recommendation, evi-
dence level 3).

A prospective study compared sorafenib combined
with intrapulmonary SBRT versus SBRT alone in 60 pa-
tients with lung metastases of HCC [56]. Median PFS and
OS times were improved by the combination therapy
with acceptable toxicity, suggesting that SBRT could be
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safely and effectively used for oligo-metastatic disease to-
gether with targeted therapies. A retrospective analysis
from Fudan University Zhongshan Hospital also found
that patients with lung metastases of HCC who received
radiotherapy (helical tomotherapy) combined with
sorafenib had a significantly better outcome compared to
those patients who received only radiotherapy (median
OS time: 29.6 vs. 23 months, p = 0.031) or targeted ther-
apy alone (median OS: 29.6 months vs. 25 months, p =
0.018) [57].

Consensus-based statement 11: For patients receiving
molecular targeted therapy for extrahepatic metastases the
addition of SBRT is an option in the case of oligo-metastat-
ic disease (grade 3 recommendation, evidence level 3).

TACE Combined with Molecular Targeted Therapy

TACE alone is appropriate therapy for some patients
that exhibit early-stage or mid-stage HCC (BCLC stages
0, A or B; or stages I-1I in the Chinese Guidelines for the
Diagnosis and Treatment of this disease [2020]), who are
not suitable for surgical resection because of reduced liv-
er functions. Adding sorafenib to drug-eluting bead
TACE (DEB-TACE) failed to prolong the TTP [58].

Adding sorafenib to DEB-TACE also failed to improve
PES [59] in the TACE2 trial, a phase 3 study that included
399 patients with BCLC stage B from 20 UK hospitals.
Median PFS for DEB-TACE plus sorafenib was 238 days
(95% CI: 221.0-281.0 days) and for DEB-TACE plus pla-
cebo 235 days (95% CI: 209.0-322.0 days), respectively,
resulting in a HR of 0.99 (95% CI: 0.77-1.27, p = 0.940).
In contrast, a Japanese TACTICS phase 2 study that used
an uncommon design indicated that TACE plus sorafenib
could improve PFS in patients with early-stage and mid-
stage unresectable HCC but without vascular invasion
and extrahepatic metastases, suggesting grade 3 level rec-
ommendation [60]. In this study, 197 patients with unre-
sectable HCC but no extrahepatic metastases were en-
rolled in 33 hospitals. The diameter of tumors was <10
cm, and the number of lesions should have been not more
than 10, without vascular invasion. Thirty eight percent
of the patients had BCLC stage A and 50% stage B, respec-
tively. The main study endpoint was PES defined by the
time to untreatable (unTACEable) progression. This
unique study endpoint has the potential of delaying the
time to change treatment strategies, reflecting todays
TACE real-world practice, meaning that if new lesions
appear in the liver during TACE treatment, TACE would
be continued and thus prolong the time of effective ther-
apy. The median PFS time reached 25.2 months by add-
ing sorafenib to conventional TACE versus 13.5 months
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for conventional TACE, respectively, resulting in a HR of
0.59 (95% CI: 0.4-0.87, p = 0.006).

Consensus-based statement 12: For patients with un-
resectable early and mid-stage HCC, TACE combined with
sorafenib is a treatment option since it can improve PFS
(grade 3 recommendation, evidence level 2).

For those patients with good liver functions, TACE is
appropriate therapy. Several retrospective studies and
meta-analyses have shown that TACE combined with
sorafenib improved clinical outcomes compared to TACE
treatment alone [61-63]. The systematic review and me-
ta-analysis reported by Zhang et al. [63] showed that
TACE combined with sorafenib increased ORR (OR 3.59,
95% CI: 1.74-7.39; I = 21%, p = 0.001) and the disease
control rate (OR 4.72, 95% CI: 1.75-12.72; I = 56%, p =
0.002) compared to TACE treatment alone in patients
who had portal vein tumor thrombosis and in addition
improved the OS at 6 months and 1 year (HR 0.62; 95%
CI: 0.51-0.75; I? = 30%, p < 0.000).

Qiu and colleagues [64] retrospectively analyzed 251
cases of advanced HCC with extrahepatic metastases
treated with various TACE-based combinations includ-
ing TACE/sorafenib and TACE/apatinib. It was demon-
strated that adding molecular targeted therapies to TACE
provided better outcomes compared to TACE treatment
alone. Furthermore, it was found that TACE combined
with sorafenib prolonged TTP (2.7 monthsvs. 2.1 months,
p=0.011) [65] but that OS (9.1 months vs. 6.7 months, p
= 0.210) was not significantly different to TACE therapy
alone in patients with HCC with portal vein tumor throm-
bosis and/or extrahepatic metastases. Nonetheless, to
clarify these conflicting results and to determine the value
of TACE combinations, prospective phase 3 studies
should be performed [66].

Consensus-based statement 13: For some patients with
advanced HCC with good liver function but exhibiting ex-
trahepatic metastasis, TACE as an adjunct to molecular
targeted drug therapy is an option (grade 3 recommenda-
tion, evidence level 4).

Hepatic artery infusion chemotherapy (HAIC), as an-
other interventional therapy, has also been investigated in
patients with advanced stage HCC, complicated by tumor
thrombosis of the portal vein [67]. The multicenter Japa-
nese SILIUS randomized phase 3 study enrolled 206 pa-
tients [68]. SILIUS compared HAIC (low-dose cisplatin
and 5-FU chemotherapy regimen) combined with
sorafenib versus sorafenib therapy alone. The median OS
time was 11.8 months (9.1-14.5 months) for HAIC/
sorafenib therapy and 11.5 months (95% CI: 18.2-14.8)
for sorafenib alone, respectively, resulting in a HR of
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1.009 (95% CI: 10.743-1.371, p = 0.955) but did not reach
a statistically significant difference compared to the con-
trol study groups. However, analyzing the data separately
with regard to the extent of portal vein tumor thrombosis,
the median OS time was 11.4 months (95% CI: 7.0-15.9
months) for the combination and 6.5 months (95% CI:
4.5-8.4 months) for sorafenib alone in cases when tumor
thrombosis involved the main portal vein were statisti-
cally significantly different (HR 0.493, 95% CI: 0.240-
1.014; p = 0.050). SILIUS also showed an improved TTP,
favoring significantly the combination (5.3 months, 95%
CIL: 3.9-6.7 months) compared to sorafenib alone (3.5
months, 95% CI: 2.5-4.6 months), resulting in a HR of
0.645 (95% CI: 0.477-0.872, p = 0.004).

Another multicenter phase 3 study which enrolled Chi-
nese patients confirmed the superiority of the HAIC com-
bination [69]. OS and PFS were improved by FOLFOX-
HAIC plus sorafenib versus sorafenib alone in 247 pa-
tients with advanced HCC and portal vein tumor
thrombosis, with Vp3-Vp4 predominance (80.6%). Six-
teen patients treated with HAIC/sorafenib and 1 patient
with sorafenib alone became resectable. Median OS was
13.37 months for the HAIC-based combination and 7.13
months for sorafenib alone, respectively, resulting in a HR
0f0.35(95% CI:0.26-0.48, p < 0.010). PFS was 7.03 months
(95% CI: 6.05-8.02 months) and 2.6 months (95% CI:
2.15-3.05 months) with a HR of 0.33 (95% CI: 0.25-0.43,
p < 0.001). In the subgroup analysis, the outcome by ex-
tend portal vein tumor thrombosis also favored FOLFOX-
HAIC/sorafenib with a median OS for Vpl-2: 18.17
months (95% CI: 11.19-25.15) versus 10.87 months (95%
CI: 6.79-14.95, p = 0.002); Vp3: 13.47 months (95% CI:
9.83-17.1) versus 6.27 months (95% CI: 4.81-7.73, p <
0.001); and Vp4: 9.47 months (95% CI: 5.97-12.96) versus
5.5 months (95% CI: 3.62-7.38, p < 0.001).

Consensus-based statement 14: For advanced HCC
with good liver functions and portal vein tumor thrombo-
sis, especially for patients with major involvement of the
portal vein, FOLFOX HAIC combined with sorafenib may
be an option (grade 1 recommendation, evidence level 1).
TACE combined with molecular targeted therapy is an-
other option (grade 2 recommendation, evidence level 4).

Molecular Targeted Drug Dose Selection and AE

Management

Dose Selection

A number of phase 3 and post-marketing real-world
studies have shown that standard doses of sorafenib were
well tolerated [7, 8, 67, 70], and it was recommended to
start with a sorafenib standard dose. However, for lenva-
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tinib, the incidence of treatment-related treatment-emer-
gent AEs of grade >3 seemed to have been higher than
that of sorafenib (57% vs. 49%) in the REFLECT study [9].
High rates of lenvatinib dose reductions and discontinu-
ations have been observed in several other studies mainly
due to thyroid dysfunction, fatigue, and appetite loss as
well as albumin-bilirubin grade 2 [71, 72], while relative
dose intensities (RDIs) of >75% for 8 weeks [73] and
>70% for 4 weeks [74, 75] were noted to be factors for fa-
vorable responses of lenvatinib therapies for HCC.

The toxicity profile of regorafenib in HCC is similar to
that seen for advanced colorectal cancer [13]. Hand-foot-
skin reactions and fatigue that occur during the early
phase of therapy may lead to the early termination of rego-
rafenib. Results of a number of phase 2 studies have shown
that an appropriate reduction of the initial dose in the first
cycle and adjustment to the standard dose in the second
and subsequent cycles did not reduce efficacy of rego-
rafenib but were less toxic in treating advanced colorectal
cancer [69, 76, 77]. Nonetheless, reliable real-world data
are yet not available for advanced HCC in China. In Japan
and South Korea, however, clinical practice seems to gen-
erally adjust the second-line setting of regorafenib initial-
ly to 120 mg or 80 mg for patients with Child-Pugh grade
B or C liver functions, renal insufficiency, body weight
<50kg, or with grade2-3 TRAEs during first-line sorafenib
therapy (78, 79]. OS and PFS times however were signifi-
cantly longer in patients who received a 250% RDI of
regorafenib in the first month compared to patients who
received a <50% RDI [80]. Clinically relevant toxicity data
obtained from the prospective large scale real-world RE-
FINE study were reported at ASCO 2020. Patients were
enrolled (500), mainly having been pretreated with
sorafenib, with the majority having a PS score of >1 and a
liver function of Child-Pugh stage B. Patients were given
a standard dose of 160 mg regorafenib in 57%, 120 mg in
13%, 80 mg in 28%, and 40 mg in 2% of them as starting
medication, respectively. The incidence of TRAEs was
66%, and of grades >3 was 21%, which was lower than in
phase 3 studies (93% and 50%, respectively). Seventy five
percent of patients developed TRAEs during the first 8
weeks of treatment, and 83% underwent dose reduction.
The median PFS was similar to that of the RESORCE
study (3.7 months vs. 3.1 months), and the median OS was
longer than in the RESORCE study (13.2 months vs. 10.6
months) [81].

Consensus-based statement 15: For patients candi-
dates for first-line molecular targeted therapy the standard
recommended dose should be used as a starting dose (grade
1 recommendation, evidence level 1). Patients with Child-
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Pugh grade B or C liver functions, renal insufficiency, a
body weight <50 kg, or with grade 2-3 TRAEs during
sorafenib, the initial dose of regorafenib in the second-line
setting should be adjusted to 120 mg or 80 mg (grade 3 rec-
ommendation, evidence level 3).

TRAEs of Molecular Targeted Therapies

For molecular targeted drugs used to treat HCC, com-
mon AEs include fatigue, diarrhea, hand-foot-skin reac-
tions, hypertension, anorexia, weight loss, proteinuria,
nausea, vomiting, hoarseness, hypoproteinemia, anemia,
a decrease in platelet counts and white blood cell num-
bers, and abnormal liver functions. Life-threatening
TRAE:s included congestive heart failure, myocardial is-
chemia or myocardial infarction, a hypertensive crisis,
gastrointestinal perforation/bleeding, and airway and in-
tracranial hemorrhage. The incidence of TRAEs under
the targeted drugs has been 61.0% in a recent retrospec-
tive Chinese study [82]. Treatment modifications, such as
drug suspension, dose reduction, or permanent with-
drawal should be undertaken according to the severity of
TRAE:s. Before initiating therapies, patients should be in-
formed regarding the potential occurrence of TRAEs and
appropriate preventative measures taken including exer-
cise, skin ointment, diet, and blood pressure monitoring,
as well as doctor consultations.

Consensus-based statement 16: For TRAEs, geneml
principles of pre-medication should be obeyed during and
between therapies with respect to potential hand-foot-skin
reactions, hypertension, diarrhea, and to other group tox-
icities of molecular targeted therapies. Adequate treatment
modifications should be initiated such as treatment delay,
dose reduction or withdrawal of medication. For serious
TRAES, interdisciplinary advice is critical (grade 1 recom-
mendation, evidence level 1).

Use of Traditional Chinese Medicine to Manage

Drug Toxicities

Traditional Chinese medicine (TCM) can be beneficial
in treating skin and mucosal AEs. External washing and
treating hand-foot-skin toxicities with TCM compounds
may reverse local heat, resolve dampness, improve the
blood microcirculation, and remove micro-thrombosis,
resulting in a response rate of 80-95%. It also helps in the
treatment of rash and mucositis, maintaining drug dos-
age and avoiding treatment withdrawal [83]. TCM may
be appropriate in alleviating treatment-related diarrhea.
Since TCM compounds sooth the liver, tonify the spleen,
clear dampness, and promote diuresis, they can be effec-
tive in relieving diarrhea. Studies also suggest that TCM
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may synergistically increase the antitumor effect of mo-
lecular targeted drugs [84], thus providing another ratio-
nale for combining oral TCM with molecular targeted
therapies. In addition, TCM and acupuncture are com-
monly used to relieve cancer-related fatigue [85, 86].

Consensus-based statement 17: TCM can be used to
treat molecular targeted drug-related skin and mucosal
toxicity and molecular targeted drug-related diarrhea
(grade 1 recommendation, evidence level 2).

Consensus-based statement 18: TCM has definite ef-
ficacy in treating cancer-related fatigue, but for fatigue
caused by molecular targeted therapy patients should be
first introduced to clinical trial programs (grade 2 recom-
mendation, evidence level 1).

Efficacy Evaluation of Molecular Targeted Therapies

Evidence

RECIST 1.1 guidelines are used internationally to
measure the treatment effect produced by conventional
chemotherapy of solid malignant tumors. But, today,
commonly applied molecular targeted drugs such as
sorafenib and lenvatinib display their antitumor effects
mainly by inhibiting tumor angiogenesis. CT or MRI,
apart from pure volume reduction, usually reveals an im-
pact on arterial blood flow, tumor necrosis, and liquefac-
tion in tumors. Additionally, due to tumor necrosis after
local treatments such as ablation, embolization, and ra-
diotherapy, CT/MRI images may look unaltered or even
show an increased tumor volume. Bearing this in mind,
RECIST, which is based essentially on the maximum tu-
mor diameter, may have shortcomings in measuring the
actual efficacy of molecular targeted therapies and may
not reflect specific response patterns.

Therefore, in 2009, the American Association for the
Study of Liver Diseases proposed mRECIST for a com-
prehensive evaluation of selective HCC treatments using
CT/MRI measurements in the arterial phase of the maxi-
mum diameter of the enhanced region within a tumor.
Studies have shown that ORR assessed by mRECIST is an
independent prognostic factor for molecular targeted
therapies of HCC. Comparing RECIST with mRECIST in
the efficacy evaluation of sorafenib, ORR increased from
6.5% t0 9.2% and up to 17.5% [68, 87]. The OS of patients
responding to lenvatinib or sorafenib was prolonged by
up to 22.4 months, 11 months more than for nonre-
sponders (p < 0.001) [88]. In the case of local treatment
using mRECIST, responders compared to nonresponders
had a 61% decreased risk of death (p < 0.000) [89], and
such defined responders had a better prognosis than
those assessed by RECIST [90].
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Table 4. Comparison of RECIST 1.1 and mRECIST

Response in target RECIST 1.1

lesions

mRECIST

Complete response Disappearance of all target lesions

Disappearance of any intratumoral arterial enhancement in all
target lesions

Partial response

diameters of the target lesions

At least a 30% decrease in the sum of diameters of target
lesions, taking as a reference the baseline sum of the

At least a 30% decrease in the sum of diameters of viable
(enhancement in the arterial phase) target lesions, taking as the
reference the baseline sum of the diameters of the target lesions

Stable disease
progressive disease

Any case that did not qualify for either partial response or

Any case that do not qualify for either partial response or
progressive disease

Progressive disease

started

An increase >20% in the sum of the diameters of target
lesions, taking as the reference the smallest sum of the
diameters of the target lesions recorded since treatment

An increase of >20% in the sum of the diameters of viable
(enhancing) target lesions, taking as the reference the smallest
sum of the diameters of viable (enhancing) target lesions
recorded since treatment started

Lymph nodes identified as target lesions should always have the actual short-axis measurement recorded.

In summary, mRECIST compared to RECIST was bet-
ter able to reflect short-term efficacy and may also have
an advantage in predicting long-term survival and thus is
a promising guiding factor for clinical practice in evaluat-
ing the efficacy of molecular targeted therapy for HCC. It
is recommended for the selection of target lesions to
avoid necrotic areas and to choose instead enhanced areas
in the arterial phase which can be repeatedly measured.
In general, portal vein tumor thrombosis and ascites
should not be regarded as target lesions but can be fol-
lowed up as nontarget lesions.

Consensus-based statement 19: RECIST 1.1 are often
used for efficacy evaluation in HCC patients under mo-
lecular targeted therapies. One option comprises the mRE-
CIST, reflecting short-term efficacy better and should be
followed in combination with RECIST 1.1 (grade 1 recom-
mendation, evidence level 1) (Table 4).

Predictors in Using Molecular Targeted Therapies

HCC markers are mainly used for diagnoses. The clarifi-
cation of their predictive values for molecular targeted treat-
ment, in particular with sorafenib, is under investigation.
TRAES to sorafenib correlate with the prognosis of patients
with HCC, most prominently with hand-foot-skin toxici-
ties. A recent meta-analysis involving 1,017 patients treated
with sorafenib found that hand-foot-skin reactions corre-
lated significantly with efficacy and TTP [91]. In addition, a
retrospective analysis based on SHARP and ORIENTAL
phase 3 studies showed that sorafenib was more effective in
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treating HCV-related to HCC compared to patients infected
with hepatitis B virus, probably because of inflammation
caused by persistent replication of the virus [92]. Patients
suffering from a hepatitis B infection in general received an-
tiviral treatment, leading to low virus replication.

In terms of serological markers, patients receiving
sorafenib whose AFP level dropped by more than 20%
within 6-8 weeks of treatment had better outcomes and
prognosis. An early decline of the AFP level resulted in a
higher ORR (33% vs. 8%) and longer OS (15.3 months vs.
4.1 months) [93]. The SHARP and ORIENTAL studies
found that patients with a lower peripheral blood neutro-
phil to lymphocyte ratio had a longer OS and generally
were more likely to benefit from sorafenib [92], probably
reflecting the inflammation state and correlation between
pro-tumor inflammation and the antitumor immune re-
sponse. Nevertheless, it can be argued that no definition
standard yet exists for the NLR-threshold and that pre-
diction value need further clarification.

Another study conducted in Japan found that increased
circulating fibroblast growth factor 19 and decreased angio-
poietin-2 serum concentrations exhibited in combination
an independent association with PFS under lenvatinib ther-
apy of HCC patients [94]. Another Chinese study suggested
that fibroblast growth factor receptor 4 expression levels
and Treg infiltration in tumors might serve as biomarkers
for screening HCC patients, who would be suitable for len-
vatinib plus anti-PD-1 combination therapies [95]. For an-
lotinib, the C-X-C motif chemokine ligand 1 (CXCL1) plas-
ma concentration has been proposed to be an efficacy pre-
dictor for HCC treatments [12].
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Consensus-based statement 20: For patients with HCC
likely to be treated with sorafenib, hepatitis virus status
and peripheral blood neutrophil/lymphocyte ratio are op-
tional factors to be included in the treatment prediction
(grade 3 recommendation, evidence level 4).

Consensus-based statement 21: The grade of TRAES and
the change of AFP serum level are also optional treatment
predictors (grade 3 recommendation, evidence level 4).

Consensus-based statement 22: Serum markers might
serve as prognostic indicators for TKI treatments or as se-
lection tools for TKI combination treatments (grade 3 rec-
ommendation, evidence level 3).

Role of Multidisciplinary Teams

A comprehensive diagnosis and treatment concept for
malignant tumors has become a critical issue. The exis-
tence of a multidisciplinary team (MDT) helps to over-
come the limitations of single disciplinary decisions to
guarantee broader knowledge and experience based case
discussions and finally evidence-based individualized di-
agnosis, treatment, and follow-up concepts. HCC is a het-
erogeneous neoplasm, differing in its origins and biolog-
ical nature. These factors underline the importance of
MDT, which only can provide the required evidence-
based comprehensive recommendations on tumor char-
acteristics and the clinical stage, molecular pathological
diagnosis, and treatment options. Patients suffering from
mid-stage and advanced HCC often require multidisci-
plinary therapies, which combine local and systemic
treatment options [96]. More than 90% of HCC patients
have underlying chronic liver disease or cirrhosis and be-
cause of the toxicity risk of tumor therapies, a liver spe-
cialist or gastroenterologist should definitely be a part of
HCC-MDT [97]. Needless to say, drug-related toxicity
may require expert assistance from various clinical disci-
plines such as hepatology, dermatology, and TCM.

Consensus-based statement 23: For the determination
of evidence based treatment strategies in HCC, MDT should
definitely be established in any centers dealing with liver
cancer patients (grade 1 recommendation, evidence level 1).

Conclusions

In recent years, the treatment of liver cancer has un-
dergone rapid changes, and many therapeutic drugs and
new therapeutic technologies have emerged. However,
targeted antiangiogenic drugs remain the backbone of
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systemic treatment for advanced HCC, although atezoli-
zumab combined with bevacizumab has become a new
option for the first-line treatment of advanced HCC.
While looking forward to the development of more
antiangiogenic drugs with low toxicity and high efficacy,
itis an important direction for liver cancer therapy to ex-
plore continuously other therapeutic targets in basic re-
search and to find more specific targeted drugs. At the
same time, on the basis of targeted drugs, how to effec-
tively integrate the existing and emerging new therapeu-
tic technologies is a major challenge. In the above chapter,
we discussed recent research evidence and clinical diag-
nosis and treatment experience to provide consensus
statements. We also look forward to carrying out more
researcher-initiated multidisciplinary studies to provide
more evidence-based proposals for the optimization of
targeted therapy-based advanced liver cancer treatments.
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